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Description 

BACKGROUND OF THE INVENTION 
s Field of the Invention 

(0001 ] The present invention relates to an image-transfer medium suitable for use in forming an image on a transfer- 
printing medium by transfer printing, a process for producing a transferred image using this image-transfer medium, 
and a cloth with transferred image formed thereon, and more particularly to an image-transfer medium for ink-jet print- 
to jng. in which an ink-jet printing system is used upon forming an image on a transfer layer making up the image-transfer 
medium, a process for producing a transferred image by using such an image-transfer medium to transfer-print an 
image on a transfer-printing medium, thereby forming the transferred image, and a cloth with a transferred image 
formed thereon 

is Related Background Art 

[0002] As ink-|et printing systems, there are known various ink ejection systems, for example, an electrostatic at- 
traction system, a system in which a piezoelectric element is used to give an ink mechanical vibration or change, or a 
system in which an ink is heated to form bubbles in the ink. thereby using the pressure thus produced. Printing is 

20 conducted by generaiing and ejecting minute droplets ol an ink by one of these ink ejection systems and applying parts 
or all of the droplets to a recording medium. Such an ink-jet printing system attracts attention as a simple system which 
scarcely produces noise and can conduct high-speed printing and color printing. In recent years, ink-jet printers making 
good use of such a system by whtch color printing can be simply conducted, have been widely spread. 
[0003] In recent years, ihe ink- jet printers, by which color printing can be simply conducted as described above, have 
been spread, and there has thus been an increasing demand for conducting color printing on various recording media 
using these printers. In order to meet such a demand, particular attention is paid to printing techniques making good 
use of an image -transfer medium (image-transfer paper) in that printing can be conducted irrespective of the form of 
recording media (transfer-printing media), namely, an image formation can be performed on any medium which does 
not permit direcr printing by a printer 

X) [0004] Some image-transfer media making good use of an ink-jet printing system to form an image thereon have 
been proposed to dale. Japanese Patent Application Laid-Open No. 8-207426 has proposed an ink-jet printing sheet 
in which an ink-receiving layer is composed ol a thermoplastic resin, a crystalline plastictzer and a tackifier, thereby 
permitting sticking an transferred image to a transfer-printing medium by heating abne Japanese Patent Application 
Laid-Open No 8*207450 has proposed an image-transfer medium in the form o1 a sheet capable of permitting ink-jet 

35 printing and heat transfer printing, comprising a base material layer and a heal transfer layer which is composed of a 
particulate thermoplastic resin, inorganic porous fine particles and a binder U.S. Patent No. 5,501 ,902 has proposed 
an image-transfer medium for ink-jet comprising a transfer layer of a structure that a cationic resin, an ink-viscosity 
adjuster and the like are added in addition to the above -described components. 

[0005] These image-transfer media according to the prior art have sufficient performance as to formation of an image 
•*o thereon by ink-jet printing and transfer printing ol the image therefrom to transfer-printing media. However, the per- 
formance as to lastness properties of the translerred images alter the transfer to the transfer -printing media has not 
been said to be sufficient. More specifically, when washing an image -transferred article, there has been a problem that 
the optical density of the image is deteriorated due to such a cause that dyes which form Ihe image and materials ol 
the transfer layer which carry the image are run out into water or that the surface of the cloth having the transferred 
j s image is fuzzed 

SUMMARY OF THE INVENTION 

[0006] It is an object of the present invention to provide an image-transfer medium by which an image formed thereon 
so by making good use of an ink-jet printing method can be transferred to a transfer-printing medium such as a doth to 
form a good translerred image, and particularly to provide an excellent image-transfer medium for ink-jet printing, which 
has a high ink absorbency, permits the tormation of an image high in optical density and clearness, and can lorm a 
good Iranslcrrcd image havrig high fastness to washing when tho image is transferred to a transfer-printing medium 
such as a cloth a production process ol a transferred image having such properties as described above, and a cloth 
55 vvith a transferred image formed thereon 

[0007] The above objeel can be achieved by the present invention described below. 

[0008] According to Ihe present invention there is thus provided an image-lransfer medium for ink-jet printing, com- 
prising a base material, and a releasing layer and a transfer layer, both, provided on the base material, wherein the 
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transfer layer comprises fine particles of a thermoplastic resin, a thermoplastic resin binder, inorganic fine particles 
and a coupling agent 

[0009) According to the present invention, there is also provided a process tor producing a transferred image, com- 
prising the steps ot forming an image on the transfer layer of the image-transfer medium for ink-jBt printing described 
5 above in accordance with an ink-jet printing system; and transtering the transfer layer to the transfer-printing medium 
by overlapping the image-transfer medium, on which the image has been formed, on a transfer-printing medium each 
other. 

[0010] According to the present invention, there is further provided a cloth with a transferred image formed thereon 
by the production process descnbed above. 

JO 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0011 J The image-transfer medium for mk-jet printing according to the present invention includes a releasing layer 
and a transfer layer, both provided on a base material. In such a constitution, the transfer layer is required to have the 

■S following three functions. 

Fust a lunction o< well absorbing inks tor ink-|et printing to form a high-quality image and satisfactorily retaining 
the image formed 

Second a function ol adhering to a transler-printing medium such as a cloth or film to permit the transfer printing 
to of the image retained on the transler layer to the transfer-printing medium such as the cloth in a satisfactory stale: 

and 

Third: a function of firmly fixing materials present in the transfer layer to the layer after transferred to a transfer- 
printing medium such as a cloth or film, thereby being able to prevent deterioration of a transferred image formed, 
which may be possibly caused when the cloth or the like, which is the transfer-printing medium on which the image 
?s has been formed, is washed, or when the transfer-printing medium on which the image has been formed is wetted 

with water or sweat. 

[0012] According to Ihe present invention, them is provided an image-transfer medium for ink-jet printing having a 
iransfer layer whtch satisfies all the above -described functions. More specifically, in the present invention, fine particles 
:o of a thermoplastic resin, a thermoplastic resin binder, inorganic fine particles and a coupling agent are usedas materials 
for forming Ihe transfer layer, thereby being able to achieve all the performance requirements described above. The 
roles (functions) of the respective materials will hereinafter be described specifically. 

[001 3] The fine particles of the thermoplastic resin used for forming the transfer layer in the present invention denote 
fine particles lormed of a water-insoluble thermoplastic resin. Porous fine particles of the thermoplastic resin may 
~*s preferably be used. When such fine particles of the thermoplastic resin are contained in a transfer layer, they are 
present in the transfer layer with the shape as the fine partcles retained as they are, without forming a film, at a state 
before the formation of a transferred image, so that the transfer tayer becomes a porous layer. Therefore, when inks 
are applied lo the transfer layer by an ink-jet printing system, the inks can be satisfactorily absorbed in voids defined 
by the fine particles and retained therein. When the porous fine particles of the thermoplastic resin are used in this 
case, the inks are also absorbed in pores in the fine particles, so that the ink absorbency of the transfer layer can be 
more enhanced 

[001 4] On the other hand, when an image formed on the transfer layer is brought into contact with a transfer-printing 
medium and heated and pressed from the side of, for example, the base material ot the image-transfer medium to 
transfer the image to the transfer-printing medium, the tine partcles of the thermoplastic resin in the transfer layer are 

■is melted together with the thermoplastic resin binder, whereby the transler layer is transferred to the transfer-printing 
medium, and these fine particles are also formed into a lilm. As a result, it is possible to satisfactorily fix coloring 
materials to ihe transfer-printing medium such as a cloth or film. In this case, the thermoplastic resin is present in a 
state ol line particles in the transler layer before melting. Therefore, when Ihe transfer layer is transferred lo. for ex- 
ample, a cloth, these fine particles penetrate between fibers of the cloth and are melted in a state that they surround 

so the fibers, and the coloring materials are fixed thereafter. As a result, a beautiful transferred image can be provided 
without exposing the color ol the underlying fibers even when the cloth is stretched. 

[0015] In the present invention, a thermoplastic resin binder for bonding the tine particles of the thermoplastic resin 
to one anothor lo form Ihe iranslcr layer is includod The thermoplastic resin binder has a function of bonding the 
transfer layer to a transfer-printing medium upon transfer printing. 
ss [001 6] When the transfer layer is formed by these materials alone, however, there is a problem that the optical density 
ol the resulting transferred image is lowered because the transfer layer penetrates into the cloth in excess, and the 
coloring materials penetrate deeply There is also a problem that the surface o1 the cloth is fuzzed by the same main 
cause when the cloth is washed, and so the optical density of the transferred image is lowered. 
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[001 7] Therelore. the present inventors have carried out an extensive investigation with a view toward solving these 
problems As a result, it has been found that when inorganic fine particles are added to the transfer layer, the excess 
penetration of the transfer layer into the cloth can be prevented, and so the above problems can be solved. More 
specifically, the addition of the inorganic fine particles having no melt properly under heat to the transfer layer can 

5 prevent the thermoplastic resin making up the transfer layer Irom penetrating into the cloth in excess, so that a film 
can be formed on the surface of the cloth to provide a bright transferred image having a high optical density. Further, 
when the image-transfer medium according to the present invention is used to form a transferred image on a cbth. 
the transfer layer is bonded to fibers on the surface of the cloth, so that the cloth can be prevented from being fuzzed 
by its washing to provide a transfer-printed cloth having high fastness to washing. 

'0 [0018] As described above, however, the inorganic fine particles are not melted under heat, nor do they have adhe- 
sion to the transfer-printing medium, so that the excess addition of the inorganic fine particles has involved a problem 
that they fall off by rubbing such as washing to rather deteriorate the fastness properties. Therelore, the present in- 
ventors have carried out an additional investigation as to this problem. As a result, it has been found that when a 
coupling agent is added m addition to the above three components, the fail-off of the inorganic fine particles can be 

75 prevented to provide a transferred image having a higher fastness to washing. 

[0019] The coupling agent used m the present invention means a material having an action that an inorganic material 
is bonded to an organic material either through a chemical reaction or by enhancing affinity of both materials for each 
other in a mixed system ot the inorganic material and the organic material. Specific examples thereof include coupling 
agents ol the silane. litanate and aluminate types. The structures ot these coupling agents include those having group 

20 is) ( melhoxy group ethoxy group, etc. ) capable of hydroiyzmg to bond to the surfaces of inorganic particles, functional 
yioup(s) [amine group, vinyl group, epoxy group, etc.) capable of reacting with an organic substance, or functional 
group(s) (isopropyl group, octyl group, etc.) capable of enhancing the affinity for an organic substance, with silica, 
titanium or aluminum as the central element 

[0020] tn a more preferred embodiment of the present invention, a coupling agent having a functional group reactive 
25 to a thermoplastic resin is used as the coupling agent, and a thermoplastic rosin reactive to the reactive group of tho 
coupling agent is used as the thermoplastic resin for the fine particles of thermoplastic resin or thermoplastic resin 
binder. In the case of this embodiment, the tnorganic fine particles are chemically reacted and bonded to the fine 
particles of the thermoplastic resin or the thermoplastic resin binder, so that the inorganic fine particles can be more 
firmly bonded to the thermoplastic resin Therefore, higher fastness to washing is achieved in a cloth or the like with 
oo a transferred tmage formed thereon by using the image-transfer medium for ink-jet printing according to the present 
invention. 

[0021] In another more preferred embodiment of the present invention, the transfer layer is provided as a layer of a 
two-layer structure. For example, it is preferred that a layer containing a coupling agent having a functional group 
reactive to a thermoplastic resin, and a layer containing the thermoplastic resin reactive to the coupling agent be 

- ; 5 separately formed to provide a transfer layer composed of at least these two layers. More specifically, when the inor- 
ganic fine particles, the reactive coupling agent and the reactive thermoplastic resin are present in the same layer, 
there is no gainsaying the possibility that these three components may react with one another before transferring the 
transfer layer to a transfer -pnnting medium. II the three components react with one another, the plasticity of the ther- 
moplastic resin is impaired, so that there is a risk of forming the cause that the transfer printing of the transfer layer to 

40 the transfer-printing medium is impeded. On the contrary, when the layer containing the coupling agent and the layer 
containing the thermoplastic resin are formed as separate layers, the possibility of the reaction among the three com- 
ponents in the stage prior to the transfer printing can be eliminated. In the case where the transfer layer is provided 
as the two-layer structure, the inorganic fine particles may be added to either layer. According to an investigation by 
the present inventors, however, it has been found that when a layer is formed tram the inorganic tine particles together 

~*s with the coupling agent m the state that the inorganic fine particles have been reacted with the coupling agent in 
advance, a higher effect is achieved. 

[0022] in another embodiment of the present invention, it is also effective to use a coupling agent having no reactivity 
to the thermoplastic resin as the coupling agent. In this case, the coupling agenl has the function or reacting with the 
inorganic fine particles to enhance the affinity of the surfaces of the inorganic fine particles for the thermoplastic resin. 
so The use of such a coupling agent can enhance the adhesion between the inorganic fine particles and the thermoplastic 
resin, so lhat the fall-off of the inorganic fine particles can be effectively prevented. In this case, the plasticity of the 
thermoplastic resin is not impeded because it is not that firm bonding occurs between the thermoplastic resin ant the 
inorganic fine particles. Therefore the transferability of the transfer layer to a transfer-printing medium is also not 
impeded 

£5 [0023] In a further embodiment of the present invention, it is also effective to provide a layer composed of a uniform 
film containing no fine panic le of the thermoplastic resin between the transfer layer and the releasing layer. The provision 
of this undorm film layer has the following two advantages First, the transfer layer can be formed with more easy. More 
specifically, in the image-transfer medium tor ink-jet printing according to the present invention, the porous transler 
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layer having good ink absorbency is provided on the releasing layer When the porous layer is provided on a layer 
having low adhesion, such as the releasing layer, however, the adhesion between these layers becomes poor, so that 
m some cases, the transfer layer may be separated from the releasing layer upon handling ol the resutting image- 
iransfer medium. On the other hand, when a transfer layer is provided as a layer of a two-tayer structure in such a 
5 manner that the uniform film layer is situated on the side ol the releasing layer, the adhesion between the transfer layer 
and the releasing layer is improved, and so the above problem becomes hard to arise. 

[0024] Second, the lastness to washing of a translerred image can be more improved. More specifically, when the 
transfer layer is provided as a layer ol the two-layer structure, the transfer layer adjacent to the releasing layer conies 
to form a face of the transferred image when the transfer layer, on which an image has been formed, is transferred to 

io a transfer-printing medium such as a cloth, so that the uniform film layer comes to cover the surface of the transferred 
image Therefore, it is considered that the coloring materials forming the image are closely fixed to the cloth tn a state 
more shielded, and the fastness properties of the transferred image are hence enhanced. In addition, the presence of 
the uniform film layer can more effectively prevent the inorganic fine particles from falling off. In the present invention, 
i; is more effective to use a thermoplastic resin having high reactivity to or high affinity for the functional group of the 

J5 coupling agent as a material for lorming the uniform film layer 

|0025] in the above case, it is more preferred thai the same thermoplastic resins be used in the unilorm film layer 
and the porous layer conlanmg the fine particles ol the thermoplastic resin for absorbing and retaining inks. More 
specifically, when the same matenals are used as materials for forming these two layers, adhesion between the two 
layers can be enhanced, and so the fastness properties of the transferred image can be more improved. Further, since 

30 y dillerence m lelraclive index between the two layers becomes small, the transfer layer after transfer printing become 
tiansparent. and so a clear transferred image can be provided. 

[0026] The image-transler medium lor ink-jet printing according to the present invention has a releasing layer together 
with the transfer layer of such a constitution as described above. The presence of the releasing layer allows the transfer 
layer having the excellent properties described above to efficiently and easily transfer to a transfer-printing medium 
25 such as a cloth or fiim. thereby forming a transferred image. When the transfer layer, on which an image has been 
formed is translerred to a cloth, and the base material carrying the transfer layer isthen separated and removed from 
the cloth for example, a problem that the transfer layer transferred is separated from the cloth together with the base 
material, or a part of the transfer layer remains on the base material without being transferred, and so the image is 
impaired can be effectively prevented 

[0027] The individual materials used for the image-transfer media for ink-jet printing according to the present invention 
will hereinafter be described specifically. 

[0028] First, as a material used lor the fine particles of the thermoplastic resin forming the transfer layer, any fine 
particles may be used so far as they are fine panicles formed of a water-insoluble thermoplastic resin. Examples of 
such a thermoplastic resin include polyethylene. .p^iy^r^pjdfiJQ^polyvinyl acetate, polyvinyl alcohol, polyvinyl acetal. 

35 polyfmethjacrylc acid poly(meth)acrylates, potyacrylic actd derivatives polyacrylamide, potyether^polyester, polycar- 
bonate cellulosic iesms. potyacrylonitrile. P olyimide.^cJy4mjojEu.polyvinyi chloride, polyvinylidene chlonde, polysty- 
rene Thiokoi. polysulfone, potyurethane and copolymers ol these resins. Ol these, polyethylene, polypropylene, poly 
imeth)acry lie actd. poly(meth)-acrytates, polyvinyl acetate, polyvinyl chloride, potyurethane. polyamide and copolymers 
(hereof are more preferably used in the present invention. 

■io [0029] In the image-transfer media for ink-jet printing according to the present invention, it is preferred to use fine 
particles of a thermoplastic resin composed o[ polyamide, particularly, a copolymer of, nyJon6 andnyjoj? 12 because 
the coloring ability ol dyes becomes better, and so a clearer image can be provided. 

[0030] The particle size of these line particles used in the present invention is preferably within a range of from 0.05 
to 100 M m more prelerabty from 0.2 to 50 pm. most pr elerably from 5 to 20 urn from the viewpoints of the ink absorbency 
■>* ot the resulting transfer layer and the clearness of the resulting image. It the particle size of the fine panicles of the 
thermoplastic resin is smaller than 0.05 urn interpartide voids become loo small when a transfer layer is formed from 
such fine particles, and so the transfer layer is hard to have sufficient ink absorDency. Further, if the particles are too 

small, the smoothness ol the surface ol the resulting transfer layer becomes high, so that the transfer layer becomes 
hard to penetrate into the fibers of a cloth when uanslerred to the cloth, and a translerred image tends to be formed 
so as an even continuous film on the surface of the cloth. As a resurt, any satisfactory transferred image may not be 
provided in some cases because the translerred image becomes easy to be separated, and the transfer layer cracks 
to expose the underlying fibers when the cloth is stretched II the particle size is greater than 1 00 pm on the other hand, 
the resolution of the resulting imago bocomcs low. so that no clear image can be provided. 

[0031] As the fine particles ol the thermoplastic resin used in the present invention and formed of any of the above- 
55 mentioned materials, porous fine particles may preferably be used. When the porous fine particles are used in the 
transfer layer in the present invention, the ink absorbency of the transfer layer can be more enhanced, so thata greater 
amount of inks can be absorbed in a thinner layer Further, the provision of the thin transfer layer not only permits 
transferring the resulting image with moie ease, but also makes hand ot the translerred image on a cloth or the like 
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soft, so that a more preferable transfer-printed cloth can be provided. 

[0032] As the fine particles of the thermoplastic resin used in the present invention, it is more preferable to use those 
formed of a material which permits forming an image on the resulting transfer layer by means of a general-purpose 
ink-jet printer and then simply transferring the image in a home or the like. Taking this regard into consideration, the 

5 thermoplastic resin used prelerabiy has a melting point ranging from 70°C to 200*C : more preferably from 30°C to 
1 B0 B C. most preferably from 100°C lo 150*C. When a thermoplastic resin having a melting point lower than 70° C is 
used, the fine particles of the thermoplastic resin in the resulting transfer layer may possibly be melted to form a 
continuous film according to conditions where the resulting image -transfer medium is shipped or stored. Aftef coating 
the base material with the fine part icles of th e thermoplastic resin, it is necessary to dry the coating layer at a temperature 

to lower than the mefling point of the fine particles of the thermoplastic resin It is thus preferable to use the thermoplastic 
lesin having a melting point of at least 70° C even from the viewpoint of production efficiency. On the other hand, if a 
resin having a melting point higher than 200°C is used, higher energy is required for transferring an image formed on 
ihe resulting transfer layer to a transfer-printing medium, it is hence difficult to simply form a transferred image to the 
iransfer- printing medium such as a cloth, wnich is an object of the present invention. 

75 [0033] When a cloth is used as a transfer-printing medium in the present invention, it is preferable to use a resin 
having a low melt viscosity taking the adhesion of the resulting iransfer layer to the cloth mto consideration. More 
specifically, when a resin having a high melt viscosity is used, the adhesion between the resulting transfer layer and 
the cloth becomes poor, so that the transfer layer formed into a continuous film on the cloth becomes easy to be 
separated I rom the cloth. On the other hand, when the material having a low melt viscosity is used, the resulting transfer 

20 layer becomes easy lo penetrate mto fibers ol Ihe cloth upon transler printing, thereby providing a good transferred 
image without exposing the color of the underlying fibers even when the cloth is stretched after the transfer printing. 
[0034] In order not to impair hand of the cloth as much as possible after transfer printing, rt is preferable to use a 
material capable of forming a film having high flexibility. 

[0035] The thermoplastic resin binder used for forming the transfer layer of the image-transfer medium for ink-jet 
printing according to the present invention together with the fine particles of the thermoplastic resin will now be de- 
scribed. The binder is added for purposes of bonding the fine particles of the thermoplastic resin to one another to 
form the transfer layer and of fixing the transfer layer on which an image has been formed, to a transfer-printing medium 
such as a cloth upon transfer printing. As with the fine particles of the thermoplastic resin, any conventionally known 
water-insoluble thermoplastic resin may be used tor the binder in the present invention Specifically, those mentioned 

30 above as the materials for the fine particles of Ihe thermoplastic resin may be used. 

[003$] In the present invention, a weight ratio of the fine particles of the thermoplastic resin to the thermoplastic resin 
binder is preferably within a range of from 1/2 to 50/1. more preferably from 1/2 to 20/1, most preferably from 1/2 to 
15/1. It the proportion of the fine particles ol the thermoplastic resin is too high, adhesion among the fine particles ol 
the thermoplastic resin or between the fine particles of the thermoplastic resin and the releasing layer becomes insuf- 

25 ttcient which makes it impossible to form a transfer layer having sufficient strength. On the other hand, if the proportion 
of the fine particles of the thermoplastic resin is too low, it is difficult to provide a transfer layer having excellent ink 
absorbency and permitting the formation of an image having excellent clearness thereon. 

[0037] The inorganic fine particles used in the transfer layer together with the fine particles of the thermoplastic resin 
and the thermoplastic resin binder will now be described. As described above, the addition of the inorganic fine particles 

•iO into the transfer layer can prevent the thermoplastic resin making up the transfer layer from penetrating into a transfer- 
printing medium such as a cloth in excess upon transfer of the transfer layer to the transfer-printing medium, so that 
a film of the transfer layer can be formed on the surface of the cloth to form a clear transferred image having high 
optical density, in addition, the addition of the inorganic fine particles into the transfer layer permits the formation of 
voids, so that the ink absorbency of the iransfer layer can be more enhanced to form a brighter image. 

46 [0038] No particular limitation ts imposed on the inorganic fine particles used tor such a purpose so far as they are 
inorganic particles having no melt propeny under heal and a while color. Specific examples thereof include silica, 
aluminum silicate, magnesium silicate, hydrotalcite. calcium carbonate, titanium oxide, c lay, talc and (basic) magnesium 
carbonate. Of these, a material having high dyeing properly may preferably be used, since a dye in an ink is better 
fixed to the surface of a transfer -printing medium such as a cloth. 

$o [0039] When a material having a higher void volume is used from among the inorganic particles, the ink absorbency 
of the resulting transfer layer is also enhanced, and so a clearer image can be provided The particle size of the inorganic 
panicles used in the present invention is preferably equal to thai of Ihe fine particles of the thermoplastic resin described 
above as much as possible. The reason for it is thai when particles different in particle size are added to each other, 
particles having a smaller diameter are filled in interparticle voids of particles having a greater diameter, so that the 

55 void volume of the result rig transfer layer is reduced. 

[0040] The coupling agenl added to (he transler layer together with the inorganic fine particles will now be described. 
[0041] As described above the coupling agent is added for the purpose of preventing the inorganic Tine particles 
from falling off from an image after transfer priming by force of rubbing or Ihe like to deteriorate the image. Specifically. 
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a material having high reactivity to the inorganic tine particles or having high reactivity to or high affinity lor the ther- 
moplastic resins may be used. More specifically, a coupling agent of the silane titanate or aluminatetype may be used. 
[0042] Examples of the silane type coupling agent include those the organic functional group of which is an amino, 
ureido. vinyl, methacryl. epoxy. mercapto or isocyanate group. These silane type coupling agents have a functional 
5 group reactive to the thermoplastic resins. In the present invention, the optimum coupling agent may be suitably se- 
lected from among these coupling agents according to the kinds of the fine particles of the thermoplastic resin and the 
ihermoplastic resin binder used in the transfer layer. Specifically, the coupling agent is preferably used in the following 
combination. 

[0043] For example, the silane type coupling agent having an isocyanate group is preferably used lor resins having 
io a hydroxyl. amino, carboxyl or mercapto group The silane type coupling agent having an epoxy group is preferably 
used for resins having a carboxyl group, mercapto group, double bond or isocyanate group. The silane type coupling 
agent having an amino group is preferably used lor chlorine-containing resins, fluororesins, and resins having a chlo- 
rosulfone. carboxyl, ester epoxy. methylot or sullone group. 

[0044] Examples ol the titanate type coupling agent include those having an organic functional group such as an 
is isostearoyl. dodecylbenzenesulfonyl, dioclyl pyrophosphate or dioclyl phosphate group, However, these coupling 
agents have no reactivity to thermoplastic resins, bul can react with morganc particles to enhance the affinity ol the 
surfaces of the inorganic particles for thermoplastic resins As with the case of the silane type coupling agents, the 
optimum coupling agent may be preferably selected lor use from among these titanate type coupling agents according 
to the kind of the ihermoplastic resins used in the transfer layer. It is particularly preferred to use a titanate type coupling 
20 agent having an organic functional group the polarity of wh»ch is close to that of the Ihermoplastic resin used in the 
transfer layer in combination with the inorganic fine particles, since the affinity o1 the surfaces of the inorganic particles 
for the Ihermoplastic resin can be more enhanced. For example, when a thermoplastic resin such as polyethylene or 
polypropylene is used i it is preferred to use a irtanate type coupling agent having an organic functional group low in 
potarrty : such as an isostearoyl group. On the other hand, when polyamide or the like is used, it is preferred to use a 
25 titanato typo coupling agent having an organic functional group high in polarity, such as an N-aminoethyl-aminoethyl 
group. 

[0045] The aluminate type coupling agent includes acetoalkoxyaluminum diisopropionate. As with the titanate type 
coupling agents this coupling agent can enhance the affinity of the surfaces ol the inorganic particles for thermoplastic 
resins 

30 [0046] Processes for adding these coupling agents include a dry process, a wet process and integral blending. 

[0047] To each transfer layer ol the image-transfer media for ink-jet printing according to the present invention, may 
be added various additives in addition to the above -described materials. In particular, the addition of a cationic material 
to the transfer layer permits the achievement of higher fastness to washing. More specifically, coloring materials com- 
monly used in ink-Jet pnnters are water-soluble anionic dyes. Such a coloring material is taken together into the transfer 

35 layer at the time the line panicles of the thermoplastic resin are melted by heat upon transfer printing, and fixed in the 
form of a film to a transfer-printing medium such as a cloth. However, the film thus formed may not become completely 
even in some case. In such a case, the dye may exude when the cloth is immersed in water upon, for example, washing. 
When the cationic material is added to the transfer layer, however, it can react with the dye to tnsolubilize the dye, 
thereby preventing the dye from being dissolved out. 

-to [0048] Specific examples ol the cationic material used in this case include the foDowing materials: 

cationically modified products of resins such as polyvinyl alcohol, hydroxyethyl cellulose and polyvinyl pyrrolidone; 
polymers and copolymers ol amme monomers such as allylamine. diallylamine, ally! sullone. dimethylallyl sulfone 
and diallyld^nethylammonium chloride, and of acrylic monomers having a primary, secondary or tertiary amine, or 
45 quaternary ammonium base at their side chains, such as dimethylammoethyl (meth)acrylate, diethyl-aminoethyl 

(meth)acrylate. methylelhylaminoelhyl (meth)acrylate, dimethylaminostyrene. diethylaminosiyrene, methylethyl- 
aminostyrene. N-methylacrylamide, N,N*-dimethylacrylamide, N.N-diethylaminoethyl methacrylamide and quater- 
ni^ed compounds thereof, and 

resins having a primary, secondary or tertiary amine or quaternary ammonium base, such as dicyanarnide. at their 
so main chains. 

[0049] Further it is effective to add a plasticizer for the fine particles of the thermoplastic resin or the Ihermoplastic 
resin binder into the transfer layer from the viewpoint of enhancing transferability. By adding the plasticizer. the melt 
viscosity of the transler layer becomes low upon its transfer, i.e.. its heating, so that its adhesion to a transfer-printing 
ss medium such as a cloth can be more enhanced, and the transferability is improved. As the plasticizer used in this case, 
any conventionally-known plasticizer may be used Specific examples thereof include phthalates such as diethyl phtha- 
late. dioctyl phthalale. dimethyl phlhalate and dibutyt phthalate. phosphates such as tributyl phosphate and tnphenyl 
phosphate, adipales such as octyl adipate and isononyl adipate. sebacates such as diburyl sebacate and dioctyl se- 
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bacate. acetyttr ibutyl citrate . acetyltriethyl citrate, dibutyl maleate, diethylhexyl maleate. dibutyl fumarale. trimellitic acid 
type plasticizers. polyester type plasterers, epoxy type plasticizers. stearin type plasticizers, chlorinated paraffins, 
toluenesulfonamide and derivatives thereof, and 2-ethyihexyl p-hydroxybenzoate. 

[0050] A surfactant may also be added into the transfer layer for the purpose of improving the permeability of the 

5 transfer layer to inks. More specifically, when the surfactant is added into Ihe transler layer, the wettability of the surfaces 
of the particles contained in the transfer layer is improved, and so the penetrability ot water-based inks into the transfer 
layer is enhanced when an image is formed by an ink- jet printing system. As the surfactant used in this case, may be 
used any o1 non ionic surfactants commonly used More specifically, surfactants of the ether, ester, ether-ester and 
fluorine -containing types may be used. 

to [0051] The layer thickness of the thus-formed transfer layer of each of the image-transfer media for ink-jet printing 
according to the present invention is preferably within a range of from 15 lo 250 um more preferably from 40 to 200 
urn. most preferably from 50 to 1 50um The layer thickness of the portion of the transfer layer having voids for absorbing 
and retaining inks, on which an image can be formed by ink-jet printing, is preferably within a range of from 10 to 150 
um. more preferably from 30 to 1 20 pm. most preferably from 40 to 100 um. If the transfer layer of the image-transfer 

'5 medium is too thick, the flexibility of a flexible transfer-printing medium such as a cloth is deteriorated at its portion on 
which the transler layer has been transferred by transfer printing, so that hand of this portion becomes poor. If the 
transfer layer is too thin on the other hand, the strength ot the transfer layer becomes weak, which forms the cause 
that the fastness to washing, and the like of the resulting transferred image are deteriorated. Further, if the portion 
having the voids for absorbing and retaining inks is too thin, it is difficult to form any high-definition image because inks 

zo are not sufficiently absorbed and retained therein 

[0052] The releasing layer making up the image-transfer media for ink-jet printing according to the present invention 
together with the transfer layer having such constitution as described above has an effect of facilitating the separation 
of the transfer layer from the base material when the transfer layer is transferred to a transfer-printing medium such 
as a cloth 

zs [0053] Examples of a material lor forming such a releasing layer first include, as hot-melt materials, waxes such as 
carnauba wax. paraffin wax : microcrystaHine wax and castor wax; higher fatty acids and derivatives thereof such as 
metal salts and esters, for example, stearic acid, palmitic acid, lauric acid, aluminum stearate, lead stearate, barium 
stearate, zinc stearate. zinc palmitate, methyl hydroxystearate and glycerol monohydroxystearate; polyamide resins; 
petroleum resins rosin derivatives: coumarone-indene resins; terpene resins; novolak resins; styrene resins; olefin 

30 resms such as polyethylene polypropylene, polybutene and polyofefin oxides; and vinyl ether resins. Besides, silicone 
resins, fluorosilicone resins, fluoroolefin-viny! ether terpolymers. perfluoroepoxy resins, thermosetting acrylic resins 
having perfluoroalkyl groups at their side chains, and vinylidene fluoride type hardening resins may also be used. 
[0054] As the base material used in the image -transfer media for ink-jet printing according to the present invention, 
on which such a releasing layer and transfer layer as described above are supported, any base material may be used 

35 so far as it can be conveyed in primers and has sufficient heat resistance to withstand a heat transfer treatment. Specific 
examples thereof include films of thermoplastic resins such as polyester, diacetate resins, triacetate resins, acrylic 
polymers, polycarbonate polyvinyl chloride, polyirnkJe, cellophane and celluloid, paper, and flexible base materials 
such as fabrics and nonwoven fabrics In the image-transfer media for ink-jet printing according to the present invention, 
i! is particularly preferred to use a flexible base material because even when the surface of a transferrin! ing medium 

ao to be transfer-printed is curved, the transfer layer of each image-transfer medium can be transfer-printed atong the 
shape ol the transfer-printing medium, so that a transferred image can also be satisfactorily formed on any transfer- 
printing media other than flat media. 

[0055] No particular limitation is imposed on the thickness of the base material. However, it is preferably within limits 
conveyable in a general-purpose mk-|et printer. For example, a base material having a thickness ot trom 30 to 200 u,m 

-*s may preferably be used. 

[0056] No particular limitation is also imposed on the processes for forming Ihe releasing layer and the transfer layer 
on the base material. However examples thereof include a process in which suitable materials lor forming the transfer 
layer are dissolved or dispersed in a proper solvent to prepaie a coating formulation, and the coaling formulation is 
applied lo the a base material by coating or the like, a process in which a film is formed from suitable materials for 

bo forming the transfer layer, and the film is laminated on a base material, and a process in which the suitable materials 
are extruded in the form ot a film on a base material. Examples of a coating method of the coating formulation include 
roll coater. blade coater. air knife coater, gate roll coaler, bar coater. size pressing, Symsizer, spray coating, gravure 
coating and curtain coater mothods. 

[0057] The image-iransfer media for ink-jet printing according to the present invention produced by the above-de- 
55 scnoed process are applied to the production process ot a transferred image according to the present invention, which 
comprises the steps of forming an image on the transfer layer of an image-transfer medium for ink-jet printing in ac- 
cordance with an tnk-|et printing system; and Iranslering the transfer layer to the transfer-printing medium by overlap- 
ping the image-uansler medium, on which the image has been formed, on a transfer-printing medium each other. 
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[0058] More specifically, an image is first formed on the transfer layer of the image-transfer medium according to the 
present invention by an ink-jet printing system The image-transfer medium, on which the image has been formed, and 
a transfer-printing medium such as a cloth or film are then laid to overlap each other with the transfer layer on the side 
of the transfer-printing medium to heat them from the side opposite to the transfer layer of the image-transfer medium. 

5 thereby transferring the transfer layer to the transfer-priming medium. Finally, the base material is separated from the 
transfer-printing medium to form a transferred image on the transfer-printing medium such as the cloth. As an ink-jet 
printer used m this case, any commercially available ink-jet printer may be employed as it is. Mo particular limitation is 
also imposed on coloring materials constituting inks used in the image-forming step. For example, conventionally known 
anionic coloring materials may be used. 

w [0059} In the production process of a transferred image according to the present invention, as described above, an 
image is formed on the transfer layer and the image is transferred to a transfer -printing medium such as a cloth to 
form the transferred image. Therefore, this process is different from a process of directly printing an image on a cloth 
lo form the image. It is thus unnecessary to specially change coloring materials according to the kinds of fibef materials 
or the like making up transfer-printing media Accordingly, when a cloth is used as the transfer-printing medium to form 

is a transferred image on the cloth in accordance with the production process of a transferred image as described above, 
a cloth with a satisfactory transferred image formeo thereon can be provided by a simple process. No particular limitation 
is aiso imposed on the cloth used in forming the transferred image in the present invention. Examples of the material 
making up the cloth include cotton hemp, silk, wool rayon, polyester, nylon, acrylic fiber, acetate fiber, triacetate fiber 
and poiyurethane. and blended fibers thereof. The cloths made up ol these materials may be used in any forms of a 

20 woven fabric a knitted fabric and a nonwoven labric. 

[0060] The present invention will hereinafter be described more specifically by the following Examples and Compar- 
ative Example Incidentally all designations of "part* or "parts' and "%* as will be used in the following examples mean 
part or parts by weight and % by weight unless expressly noted. 

[0061] Materials used in the Examples and Comparative Examples are described below. 

Fine particles o1 thermoplastic resin 
Ftne particle a of thermoplastic resin: 

Porous fine particles of a nylon resin (Orgasoi 3501 EDX NAT, trade name product of Elf Atochem S.A , 
partcle size 10 pm) 
30 Fine particle b of thermoplastic resin 

Fine particles of an ethylene resin (AC polyethy A-6. trade name, product of Allied Signal Co. particle size: 

6 urn] 

Binder resin 

Thermoplastic resin binder a: 
os Ethylene-acrylic acid copolyer emulsion (Hytec E-B778, trade name, product of Toho Chemical 

Industry Co.. Ltd.. solid content: 25%) 
Thermoplastic resin binder b: 

Urethane polymer emulsion (Takelac W-635c, trade name, product of Takeda Chemical Industries. Ltd., solid 

content: 35%) 
*o Thermoplastic resin binder c: 

Ethylene resin emulsion (Chemipear! V-300, trade name, product of Mitsui Petrochemical Industries, Ltd., 
particle size: 6 um. solid content: 40 %} 
Coupling agent: 
Coupling agent a: 

4$ silane coupling agent (reactive group: epoxy group) (SH-6040, trade name, product of Toray Dow Corning 

Silicone Co . Ltd.: used in the form of a 5% aqueous solution) 
Coupling agent b: 

Silane coupling agent (reactive group: amino group) (SH-6020, trade name, product of Toray Dow Coring 
Silicone Co . Ltd.. used in the form of a 5% aqueous solution) 
so Coupling agent c. 

Titariate coupling agent (organic functional group: isostearoyl group) (KR-TTS, trade name, product ol Aji- 
nomono Co., Inc.. used in the form ol a 5% IPA solution) 
Coupling agent d: 

Tilanate coupling agent (organic functional group: N-aminoethyl-aminoethyl group) (KR-44. trade name : 
£5 product of Ajinomono Co . Inc.. used in the form of a 5% IPA solution) 

Inorganic fine particles 
Inorganic fine particle a. 

Silica (Mi7ukasif P-76A trade name, product of Mizusawan industrial Chemicals. Ltd , particle size: 3 pm) 
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Various addrtrves: 
Cat ion c resin a; 

Acrylic cationic resin (EL Polymer NWS-16. tradename, product of Shin-Nakamura Chemical Co., Ltd.; solid 
content: 30 %) 
Plasticizer a 

N-Ethyl-o.p-to!uenesulfonamide (Topcizer No 3, trade name, product of Fuji Amide Chemical Co., Ltd.) 
Surfactant a 

Fluorine-containing surfactant (Surflon S-1 31 . tradename, product of Seimi Chemical Co., Ltd.: solid content: 

30 %) 

Base material: 

Base material a provided with a releasing layer: 

Release paper (ST60 OKT-T. trade name, product of Lintec Corporation) 

[0062] Of these, proper materials were used to prepare coating formulations of their corresponding compositions 
shown beiow. In this case, the addition of I he coupling agent and inorganic fine particles was conducted in accordance 
with a wet process comprising adding a mixture obtained by dissolving the coupling agent in water or isopropyl alcohol 
(I PA) in advance adding the morgan c fine particles to the solution and thoroughly mixing them to other components 
of each coating formulation. The thus-prepared coating iormulation was then applied to the base material a by means 
of a bar coater under the following conditions and dried to form a transfer layer, thereby obtaining respective image- 
transfer media according to Examples and Comparative Examples each having the releasing layer and transfer layer. 
~he constitution of the transfer layers of the image-transfer media according to Examples 1 to 6 and Comparative 
Examples t to 4 are shown collectively in Tables 1 to 4. 

Example 1 

[0063] 



Example 2: 
[0064} 



<Composition of transfer layer> 


Fine particle a of thermoplastic resin 


100 parts 


Thermoplastic resin binder a 


400 parts (solid content: 100 parts) 


Inorganic tine particle a 


15 parts 


Coupling agent a 


15 parts 


Cat ionic resin a 


50 parts (solid content: 15 parts) 


Surfactant a 


8 parts (solid content: 2.4 parts) 


Plasticizer a 


20 parts 


I PA (Isopropyl alcohol) 


200 parts 


(Coating conditions) 




Drying conditions: 70°C/10 rrtin. 




Coating thickness: 60 jam 






<Composi1ion ol transfer layer> 


Fine particle b ol thermoplastic resin 


100 parts 


Thermoplastic resin btnder b 


170 parts (solid content: 50 parts) 


Inorganic fine particle a 


10 parts 


Coupling agent b 


10 parts 


Cation ic resin a 


33 parts (solid content: 10 parts) 


Surfactant a 


6 parts (solid content: 1 .2 parts) 


IPA 


100 parts 


(Coating conditions) 




Drying conditions. 70°C/10 min. 
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(continued) 



<Composition ol transfer layer> 
Coating thickness: 90 pm 



Example 3. 
[0065] 



to 


Composition of first layer (surface side) ol transfer layer> , 




Fine particle a of thermoplastic resin 


100 pans 




Thermoplastic resin binder a 


400 parts (solid content: 100 parts) 




Cationc resin a 


50 parts (solid content: 15 parts) 




Surfactant a 


8 parts (solid content. 2.4 parts) 




Flasttcizer a 


20 parts 




IPA 


100 parts. 




(Coating conditions) 




10 


Drying conditions: 70°C/10 min. 






Coating thickness: 60 tim. 





< Composition of second layer (releasing layer side) of transfer layer> 


Inorganic fine particle a 


1 5 parts 


Coupling agent a 


15 parts 


Thermoplastic resin binder c 


1 50 parts (solid content: 60 parts) 


IPA 


50 parts. 


(Coating conditions) 




Drying conditions 70°C/10 min 




Coating thickness: 20 pm. 





Example 4 
[0066] 



Composition of first layer of transfer layer> 


Fine particle a of thermoplastic resin 


100 parts 


Thermoplastic resin binder a 


400 parts (solid content: 100 parts) 


Cationic resin a 


50 parts (solid content; 15 parts) 


Surfactant a 


8 parts (solid content: 2.4 parts) 


Plasticizera 


20 parts 


IPA 


100 parts. 


(Coating conditions) 




Drying conditions: 70*^/10 min. 




Coating thickness 60 }im 





so 



<Composition of second layer of transfer layer> 


Thermoplastic resin binder c 
(Coating conditions) 
Drying conditions: 70*C/5 min. 
Coating thickness 5 \xm 


100 parts. 
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Example 5 
[0067] 



25 



Example 6 
[0068] 



Composition of third layer ol transfer layer> 


Inorganic tine particle a 


15 parts 


Coupling agent a 


15 parts 


Thermoplastic resin binder c 


150 parts (solid content: 60 parts) 


IPA 


50 parts. 


(Coating conditions) 




Drying conditions: 70°C/t0rnin. 




Coating thickness: 20 um 





Composition of transfer layer> 


Fine particle b of thermoplastic resin 


100 parts 


Thermoplastic resin binder b 


1 70 parts (solid content: 50 parts) 


Inorganic fine particle a 


1 0 pans 


Coupling agent c 


10 parts 


Cat ionic resin a 


33 parts (solid content: 10 parts) 


Surfactant a 


6 pans (solid content: 1 .2 parts) 


IPA 


100 parts 


(Coating conditions) 




Drying conditions: 70°C/10 min. 




Coating thickness: 60 jirtv 






Composition of transfer layer> 


Fine particle a of thermoplastic resm 


100 parts 


Thermoplastic resin binder b 


250 pans (solid content: 100 parts) 


Inorgantc fine particle a 


15 parts 


Coupling agent d 


15 parts 


Cationic resin a 


33 parts (solid content: 10 parts) 


Surfactant a 


8 parts (solid content: 2.4 parts) 


Plastic ize r a 


20 parts 


(PA 


200 parts. 


(Coaling conditions) 




Drying conditions: 70°C/10 min. 




Coating thickness: 60 urn. 





Comparative Example 1 : 
[0069} 



Composition of transler layer> 


Fine particle a of thermoplastic resin 
Thermoplastic resin binder a 
Inorganic line particle a 
Cationic resin a 


100 parts 

400 parts (solid content: 100 parts) 
1 5 parts 

50 parts (solid content 15 parts) 
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(continued) 



<Composilion of transfer layer> 


Surfactant a 


8 parts (solid content 2 4 parts) 


Plasticizer a 


20 parts 


IPA 


200 parts 


(Coating conditions) 




Drying conditions: 70°C/10 mm. 




Coating thickness: 60 um. 





Comparative Example 2: 
[0070] 



Composition of transfer layer> 


Fine particle a of thermoplastic resin 


100 parts 


Thermoplastic resin binder a 


400 parts (solid content: 100 parts) 


Cation ic resin a 


50 parts (solid content 15 parts) 


Surfactant a 


3 parts (solid content: 2.4 parts) 


Plasticizer a 


20 parts 


IPA 


100 parts. 


(Coating conditions) 




Drying conditions: 70 B C/l0min. 




Coating thickness: 60 jam. 





Comparative Example 3: 
[0071] 



Composition of transfer layer> 


Fine particle b of thermoplastic resin 


100 parts 


Thermoplastic resin binder b 


170 parts (solid content: 50 parts) 


Inorgantc fine particle a 


10 parts 


Cationic resin a 


33 parts (solid content: 10 parts) 


Surfactant a 


6 parts (solid content: 1 .2 parts) 


IPA 


20 parts 


(Coating conditions) 




Drying conditions. 70°C/10 min. 




Coating thickness: 80 urn. 





4$ Comparative Example 4: 
[0072] 



Composition of transfer layer> 


Fine particle a of thermoplastic resin 


100 parts 


Thermoplastic resin binder b 


250 parts (solid content: 100 parts) 


Inorganic fine particle a 


15 parts 


Cationic resin a 


33 parts (solid content 10 parts) 


Surfactant a 


8 parts (solid content: 2.4 parts) 


Plasticizer a 


20 parts 


IPA 


100 parts. 
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(continued} 





Composition of transfer layer> 




(Coaling conditions) 




5 


Drying conditions: 70 P C/10 min. 






Coating thickness: 60 urn. 





Table 1 

w . 





Constitution ol transfer layers of image-transfer media of Examples 1 to 3 (*; expressed in terms ol solid content) 






Component 


Content (part) 




Ex 1 


First layer 


Porous fine particles of nylon resin (Fine particle a of thermoplastic resin) 


100 








Elhylene-acrylic acid copolymer emulsion (Thermoplastic resin binder a) 


100* 








Silica (Inorganic fine particle a) 


15 








Silane type (reactive group: epoxy group) (Coupling agem a) 


15 


ZO 






Acrylic cationic resin (Cationic resin a) 


15* 








Fluorine-containing surfactant (Surfactant a) 


2.4* 








N-Ethyl-o.p-toluenesutfonamide (Plasticizer a) 


20 








I sop ropy I alcohol 


200 


2S 


Ex 2 


First layer 


Fine particles of ethylene resin (Fine particle b of thermoplastic resin) 


100 








Urethane polymer emulsion (Thermoplastic resin binder b) 


50* 








Silica (Inorganic fine particle a) 


10 


:o 






Silane type (reactive group: amino group) (Coupling agent b) 


10 








Acrylic cationic resin (Cationic resin a) 










Fluorine-containing surfactant (Surfactant a) 


1.2* 








Isopropyl alcohol 


100 


35 


Ex. 3 


First layer 


Porous fine particles of nylon resin (Fine particle a of thermoplastic resin) 


100 








Ethylene-acrylic acid copolymer emulsion (Thermoplastic resin binder a) 


100* 








Acrylic cationic resin (Cationic resin a) 


15* 


40 






Fluorine-containing surfactant (Surfactant a) 


24* 








N-Ethyl-o ; p-toluenesul1onamide (Plasticizer a) 


20 








Isopropyl alcohol (IPA) 


100 






Second layer 


Silica (Inorganic fine particle a) 


15 


■ib 






Silane type (reactive group: epoxy group) (Coupling agent a) 


15 








Ethylene resin emulsion < Thermoplastic resin binder c) 


60* 








Isopropyl alcohol 


50 
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Table 2 





Constitution of transfer layers of image-transfer media of Examples 4 to 6 (*: expressed in terms of solid content) 


5 




Component 


Content (part) 




Ex. 4 


First layer 


Porous line particles of nylon resin (Fine particle a of thermoplastic resin) 


100 








Ethylene-acrylic acid copolymer emulsion {Thermoplastic resin binder a) 


100* 








Acrylic cationic resin (Cationic resin a) 


15* 


IV 






Fluorine-containing surfactant (Surfactant a) 


2 4* 








N-Eihyl-o ( p-toluenesulfonamide (Plasticizer a) 


20 20 








Isopropyl alcohol (I PA) 


100 


15 




Second layer 


Ethylene resin emulsion (Thermoplastic resin binder c) 


100 






Third layer 


Silica (Inorganic fine particle a) 


15 








Silane type (reactive group: epoxy group) (Coupling agent a) 


15 








Ethylene resin emulsion (Thermoplastic resin binder c) 


50* 


20 






Isopropyl alcohol 


50 




Ex. 5 


First layer 


Fine particles of ethylene resin (Fine particle b of thermoplastic resin) 


100 








Urethane polymer emulsion (Thermoplastic resin bolder b) 


50* 


25 






Silica (Inorganic fine particle a) 


10 








Titanate type (organic functional group. iso&itjcMuyi yiuuy; ji^u^ii *y 
agent c) 


10 








Acrylic cationic resin (Cationic resin a) 


10* 


30 






Fluorine-containing surfactant (Surfactant a) 


1.2* 








Isopropyl alcohol 


100 




Ex.6 


First layer 


Porous fine particles of nylon resin (Fine particle a of thermoplastic resin) 


100 








Urethane polymer emulsion (Thermoplastic resin binder b) 


100* 


35 






Silica (Inorganic fine particle a) 


15 








Titanate type (organic functional group; N-aminoethyl-aminoethyL group) 
(Coupling agent d) 


15 


40 






AcryHc cationic resin <Calionic restn a) 


10* 








Fluorine-containing surfactant (Surfactant a) 


2.4* 








N-Ethy!-o,p-toluenesulfonamide (Plasticizer a) 


20 








Isopropyl alcohol 


200 



■J5 
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Table 3 



Constitution of transfer layers of image-transfer media ol Comparative Examples 1 to 3 (*: expressed in terms of 

solid content) 




Component 


Content (part) 




Porous fine particles of nylon resin (Fine particle a of thermoplastic resin) 


too 




Elhylene-acrylic acid copolymer emulsion (Thermoplastic resin binder a) 


100* 




^ilim rinoroanic fine oarticle n\ 


15 




Acrylic cationic resin ( Cation ic resin 3) 


15* 




Fluonne-contammg surfactani (Surfactant a) 


2.4* 




N-Fthvl-r> n-rrdupn^sulfonamide ^PIastici2SJ al 


20 20 




air ni"inl flPA^ 


200 




Porous fine particles of nylon rosin (Fine particle a of thermoplastic resin) 


100 




Ethylene-acrylic acid copolymer emulsion (Thermoplastic resin binder a) 


10CT 




Acrylic cationic resin (Cationic resin a) 


15* 




Fluorine-containing surfactant (Surfactant a) 


2.4* 




N-Ethyl-o.ptolucncsulfonamide {Plasticizcr a) 


20 20 




Isopropyl alcohol (IPA) 


100 


Cornp. Ex. 3 


Fine particles of ethylene resin (Fine particle b of thermoplastic resin) 


100 




Uielhane polymer emulsion (Thermoplastic resin binder b) 


SO* 




Silica (Inorganic fine particle a) 


10 




Acrylic cationic resin (Cationic resin a) 


10* 




Fluorine-containing surfactant (Surfactant a) 


12* 




Isopropyl alcohol (IPA) 


100 


Table 4 


Constitution ol transfer layers of image-transfer media of Comparative Example 4 {*: expressed in terms of solid 

content) 




Component 


Content (part) 


Comp. Ex 4 


Porous fine particles of nylon resin (Fine panicle a of thermoplastic resin) 


100 




Urethane polymer emulsion (Thermoplastic resin binder b) 


100* 




Silica (Inorganic fine particle a) 


15 




Acrylic cationic resin (Cationic resin a) 


10* 




Fluorine-contatning surfactant (Surfactant a) 


2.4* 




N-Elhyl-o.p-toluenesulfonamide (Plasticizer a) 


20 




Isopropyl alcohol (IPA) 


200 



[0073] Printing was conducied on the thus-produced image-transfer media of Examples 1 to 6 and Comparative 
Examples l to 4 in accordance with a back printing film mode by means of an ink-jet color printei, BJC-600J (trade 
name, manulactured by Canon Inc.). After the printing, each of the image-transfer media Ihus printed was placed on 
55 a 100 % cotton T-shirt (BEEFY, trade name: product of HANES Co.) with a side of the transfer layer of the image- 
transfer medium, on which the image had been formed, aligned with a portion of the T-shirt to be transferred. The 
transfer layer was transferred to the T-shirt by hoaiing by means of a heat transfer machine (surface temperature of 
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hoi plate: 200*C; transfer pressure: 80 g/cm 2 ) from the base material side of the image -transfer medium to form an 
image-transferred article. Each transferred image on the image-lranslerred article thus formed was evaluated as to 
(1) image quality. (2) fastness to washing. (3) iranslerability and (4) shelf stability in accordance with the following 
respective evaluation methods 

5 

(1) Image quality: 

[0074] Two patches of different colors were printed adjoiningly to each other on each of the image-transfer media, 
whereby evaluation was made by whether bleeding occurred or not at the boundary between the two colors. More 
io specifically, images obtained adjoiningly with two colors among yellow, cyan, blue and red in 100 % duty at all pixels 
were used in the evaluation lo visually observe them as to whether bleeding occurred or not at boundaries between 
the respective adjacent colors, thereby making evaluation in accordance with the following 4-rank standard: 

A No bleeding occurred at boundaries among all the colors; 
'5 B: Bleeding occurred only at the boundary between the secondary colors (between blue and red); 

C. Bleeding occurred even at the boundary between the secondary color and the primary color (between blue and 
cyan), and 

D Bleeding occurred at boundaries among all the colors. 
20 (2) FdStness to washing: 

[0075] Each of the T-shirts, the image-transferred aritcle formed in the above-described manner, was subjected each 
10 times to washing lor 10 minutes and rinsing for 10 minutes by a household two-tub washing machine, dewatered 
and then dried in a dryer The degree of decoloring at the transfer-printed portion of the T-shirt thus washed and dried 
2S was visually observed to evaluate the sample as to the fastness to washing in accordance with the following standard. 
The transferred image formed on the T-shirt was composed of black, cyan, magenta and yellow print patches (each, 
1 5 mm x 1 5 mm) of 100 % duty at all pixels 

A No decoloring occurred: 
30 B Decoloring somewhat occurred; and 

C: Decoloring occurred to a considerable extent. 

(3) Transferability: 

o5 [0076] The degree of separation at the transfer-printed portion of each of the washed and dried T-shirts after subjected 
lo the evaluation test as to the fastness to washing was visually observed to evaluate the sample as to the transferability 
in accordance with the following standard: 

A: The transfer layer was not separated: 
40 B: The transfer layer was partially separated: and 

C. The transfer layer was separated as a whole. 

[0077] The respective evaluation results of the Examples and Comparative Examples are shown in Table 5. 
■*s (4) Shelf stability of image-transfer medium: 

[0078J After the thus-produced image-transfer media (sheets) of Examples 1 to 6 and Comparative Examples 1 to 
4 were placed in a polypropylene bag and left to stand for 2 days in a thermostatic chamber controlled at 60*0 and 
50% relative humidity, each of them was used to transfer-piint an image on a T-shirt in the same manner as described 
so above, thereby lorming a transferred image. The T-shirt thus transfer-printed was then evaluated as to (2) fastness to 
washing and (3) transferability in the same manner as described above, thereby regarding the evaluation results thereof 
as the evaluation as to (4) shelf stability of image-transfer medium. 
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Table 5: 



Evaluation results 




Before shelf 


After shelt 


Kind ol coupling 


(1) 


(2) 


(3) 


(1) 


(2) 


(3} 


Ex 1 


A 


A 


A 


A 


A 


B 


Silane type (reactive group, epoxy) 


Ex. 2 


A 


A 


A 


B 


A 


B 


Silane type (reactive group: amino) 


Ex. 3 


A 


A 


A 


A 


A 


A 


Silane type (reactive group; epoxy). 2-layer structure 


Ex. 4 


A 


A 


A 


A 


A 


A 


Sdane type (reactive group: epoxy), 3-layer structure 


Ex. 5 


B 


A 


A 


B 


A 


B 


Titanate type (functional group: isostearoyl) 


Ex 5 


B 


A 


A 


A 


A 


B 


Titanate type (lunctionai group: N-arninoethyl-amino- 
ethyl) 


Comp Ex. 1 


A 


C 


A 


A 


C 


A 


No coupling agent was used 


Comp Ex 2 


B 


C 


A 


B 


C 


A 


Neither coupling Agent nor inorganic fine particles were 
used 


Comp. Ex 3 


8 


c 


A 


B 


C 


A 


No coupling agent was used 


Comp Ex 4 


B 


c 


A 


B 


C 


A 


No coupling agent was used 


(Note) 

(1) : Image quality. 

(2) - Fastness to washing. 

(3) : Transferability 



[0079] According to the present invention, as described above, there can be provided image-transfer media for ink- 
-~° jet printing, which always permit the simple and stable formation ol satisfactory transferred images on transfer^winting 
media such as cloths making good use of an ink-jet printing system and have excellent shelf stability. In particular, the 
use of such an .mage-transfer medium permits the formation of a high-density and clear transferred image because 
of Ms high ink absorbency In addition, an image-transferred article such as a cloth with a transferred image formed 
thereon using the image-transfer medium according to the present invention is soft in hand even al the portion on 
^ which the transferred image has been formed, and has higji fastness to washing. 

[0080] Disclosed herein is an image-transfer medium tor ink-jet printing, comprising a base material, and a releasing 
layer and a transfer layer both, provided on the base material wherein the transfer layer comprises fine particles of a 
thermoplastic resin, a thermoplastic resin binder, inorganic fine particles and a coupling agent. 



Claims 

1. An image-lransfer medium for ink-jet printing, comprising a base material, and a releasing layer and a transfer 
layer, both, provided on the base material, wherein the transfer layer comprises fine panicles of a thermoplastic 

4S resm. a thermoplastic resin binder, inorganic fine particles and a coupling agent. 

2. The image -transfer medium according to Claim i wherein the coupling agent has a lunctionai group reactive to 
the fine panicles of the thermoplastic resin or the thermoplastic resin binder. 

50 3. The image-transfer medium according lo Claim 2 wherein (he transfer layer is composed of at least two layers of 
a layer containing the coupling agent and a layer containing a thermoplastic resin reactive lo the coupling agent. 

4. The image-transfer medium according to Claim 1 . wherein the coupling agent is reactive to the inorganic fine 
particles 

55 

5. The image transfer medium according to any ono of Claims 1 to 4. wherein the transfor layer is composed of at 
least two layers, and a layer closest to the base material side of these layers making up the transfer layer is a 
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uniform film layer containing no fine particle of the thermoplastic resin. 

6. The image-transler medium according to Claim 5. wherein the uniform film layer and the layers) other than the 
uniform film layer making up the transfer layer comprise the same thermoplastic resin. 

5 

7. A process for producing a transferred image, comprising the steps of: 

forming an image on the transfer layer of the image-transfer medium for ink-jet printing according to any one 
of Claims 1 to 4 in accordance with an ink-jet printing system; and 
w transferring the transfer layer to the transfer-printing medium by overlapping the image-transfer medium, on 

which the image has been formed, on a transfer-printing medium each other. 

8. A cloth with a transferred image formed thereon by the production process according to Claim 7. 

75 
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